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Content: Figure S1 . FTIR absorption spectroscopy and contact angles of PEG200 and PEG600 on steel surface. Figure S2 . (a) FTIR spectra of (ai) rGO1-PEG200, (bi) rGO1-PEG600, (ci) rGO2-PEG200, and (di) rGO2-PEG600. Schematic description of the coupling of PEG with (b) epoxy-hydroxyl rGO2 and (c) hydroxyl functionalized rGO1 sample. Figure S3 . Raman spectra of (ai) rGO1-PEG200, (bi) rGO1-PEG600, (ci) rGO2-PEG200, and (di) rGO2-PEG600 samples. . Raman spectra of (ai) rGO1-PEG200, (bi) rGO1-PEG600, (ci) rGO2-PEG200, and (di) rGO2-PEG600 samples. 
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Tribological properties of neat rGO.
The epoxy-and epoxy-hydroxyl-terminated neat rGOs were tested in macroscopic tribology test conditions to verify the results of the atomic scale model of friction mechanism proposed by Wang et al. 1 . For this experiment, the wear track was formed on a polished bare steel substrate sliding against a steel ball. The friction coefficient of the dry steel-steel, non-lubricated sliding contact is shown in the first part of the curve where the average friction coefficient is high (1.2) and it is unstable (Fig. S11 ). After this, the test was paused for a moment, and the wear track was cleaned; next a thick layer (approximately 2 µm) of the rGO2 sample was deposited, and the test was run in the same track. Under these conditions, the friction coefficient dropped to the average value of 0.12. After this, the test was again paused, and the wear track was cleaned; next a 2µm
layer of the rGO1 sample was deposited on the wear track. Under this condition, the friction coefficient significantly decreased to an average value of 0.06. Here, the experimental conditions and contacting bodies were identical to those with the rGO/PEG blends. The friction coefficient of the epoxy-hydroxyl-terminated rGO2 sample showed a higher value (0.12) due to the strong hydrogen bonding between the graphene sheets, in agreement with Wang et al. 1 . However, lower friction coefficient observed for epoxy-hydroxyl-terminated rGO2 sample blended with PEG is attributed to the interaction of PEG with the graphene-oxide sheets. 
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